51248/JWP/I267 
WHAT IS CLAIMED IS: 

1. A cosmic compass device for measuring the tunneling time of a 
wavepacket comprising: 

5 a transmission source for generating a wavepacket, the wavepacket 

comprising a wavefront component; 

a signal controller for generating a signal pulse; 
a signal receiver for receiving the signal pulse; 

a selective-transmission device comprising a quantum barrier defining 
10 a transmission distance, said selective-transmission device being in 

signal communication with the transmission source, the signal controller, and 
the receiver such that the wavepacket is transmitted to the barrier and the 
wavefront component of the wavepacket tunnels through the barrier and 
across the transmission distance to the receiver causing superluminal group 
15 velocities; 

a monitor in signal communication with the receiver for determining 
the centroid time for each of a plurality wavepacket peaks; and 

an analyzer for computing the vector group velocity of light from the 
measured centroid times and determining the universal fine structure 
2 0 constant therefrom. 

2. The cosmic compass device as described in claim 1, wherein the 
quantum barrier comprises a pair of transmission barriers positioned parallel 
to each other and separated by an air gap having a length. 

25 

3. The cosmic compass device as described in claim 2, wherein the pair of 
transmission barriers are tanks defining an internal volume capable of 
holding a liquid. 
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4. The cosmic compass device as described in claim 3, wherein the liquid 
is water. 

5. The cosmic compass device as described in claim 2, wherein the length 
5 of the air gap can be adjusted such that the length of the air gap enhances 

the wavefront component of the wavepacket transmission. 

6. The cosmic compass device as described in claim 1, wherein the 
transmitter comprises a pulse transmitter in signal communication with a 

10 transmission antenna. 

7. The cosmic compass device as described in claim 6, wherein the 
antenna is a five element folded-dipole Yagi antenna. 

15 8. The cosmic compass device as described in claim 1, wherein the 
transmitter further comprises a wavelength selector such that only desired 
radio wavelengths are transmitted by the transmitter. 

9. The cosmic compass device as described in claim 1, wherein the 

2 0 receiver comprises a radio amplifier in signal communication with a receiver 

antenna. 

10. The cosmic compass device as described in claim 9, wherein the 
antenna is a five element folded-dipole Yagi antenna. 

25 

11. The cosmic compass device as described in claim 1, wherein the 
apparatus is designed as a teaching tool for demonstrating a physical 
principle selected from the list consisting of dual bulk-AdSs space-time 
electromagnetic caustic physics, boundary electromagnetic Planck scale 

3 0 physics, and Cauchy horizon physics in string theory. 
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12. The cosmic compass device as described in claim 1, wherein the 
apparatus is designed as a teaching tool for demonstrating how holographic 
information is stored. 

5 

13. The cosmic compass device as described in claim 1, wherein the 
apparatus is designed as a teaching tool for demonstrating how holographic 
information is mapped into an IR bulk AdSs space-time defining a local 
electromagnetic caustic. 

10 

14. The cosmic compass device as described in claim 1, wherein the 
apparatus is designed as a teaching tool for demonstrating a Nyquist sample 
spacing in a bulk. 

15 15. The cosmic compass device as described in claim 1, wherein the 
apparatus is designed as a teaching tool for demonstrating how the inverse 
fine structure constant equals a Cauchy horizon in a compact space. 

16. The cosmic compass device as described in claim 1, wherein the 
20 apparatus is designed as a teaching tool for demonstrating how a 

superluminal energy flow is causal, unitary, and luminal through a warped 
space-time. 

17. A method for measuring the inverse fine structure constant utilizing a 
25 cosmic compass as described in claim 1 to measure the centroid times and 

photon phase velocity, and bandlimit time flow with the RG to the caustic 
that is the inverse fine structure constant when tunneling is into the cosmic 
microwave background Doppler redshift direction. 
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